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1	Introduction
During the last RAN4 meeting, the general issue for performance requirement related with NR-U was discussed and the related agreements for each channels were captured in the WF [1][2][3]. For PRACH, the related simulation assumption was agreed as follows
	· PRACH formats
· A2, B2 and C2
· Antenna configuration
· 1x2
· Propagation conditions
· 1x2
· Fading channel 
· Option 1: TDLC300-100
· Option 2: TDLA30-10
· Frequency offset 
· 400 Hz
· Ncs configuration
· Option 1: 127 for LRA=1151 and 63 for LRA=571
· Option 2: 164 for LRA=1151 and 190 for LRA =571
· Option 3: FFS
· Test Metric
· Reuse existing test metrics: the false alarm probability shall be less than or equal to 0.1%, the probability of detection shall be equal to or exceed 99% and time error tolerance requirements FFS
· Time error estimation tolerance
· Option 1: New values
· Option 2: Reuse the table 8.4.2.1-1 of TS 38.104 for the moment, and encourage companies to bring analysis on the scaled tolerance for the next meeting
· Other options are not precluded.



In this contribution, the view on the PRACH demodulation requirement of NR-U was provided.
2	Discussion
Formats
[bookmark: _GoBack]As captured in the WF [3], formats A2, B2 and C2 are agreed to introduce the related requirements, which are not aligned with the agreement during the email discussion.  It is suggested to update the WF and specify the requirement with format A2, B4 and C2.
Proposal 1: Specify PRACH requirement with A2, B4, and C2  

Fading channel
During the Rel-15 PRACH discussion, both fading channel with TDLC 300 and TDLA30 are considered for requirement in FR1 and FR2 with short sequences. 
TDLC300 channel has the largest delay, which is up to 2.595us. The purpose of NR-U maybe the offloading, so main use case corresponds to the stationary scenario and small cell, therefore, we slightly prefer to specify PUCCH requirement for NR-U with TDLA30-10 channel to align with other channels.
Proposal 2: Specified PRACH requirement with TDLA30-10 

Ncs Configuration 
The Ncs configuration depends on the cell size. As mentioned, there is no cell size limitation for NR-U, to guarantee the same test coverage compared with Rel-15 short sequence, we prefer to reuse the same zerocorrelationZoneConfig for short sequence per SCS.
As indicated in Rel-15, Ncs=23 is chosen for 15 kHz SCS and Ncs 46 is chosen for 30 KHz SCS. Therefore, the test preamble configuration is proposed as following:
Proposal 3: Specified PRACH requirement with Ncs Configuration as
	Burst format
	LRA
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	1151
	15
	127
	0
	0

	
	571
	30
	190
	0
	0



Time error estimation tolerance 
Compared with Rel-15 short sequence, the length of ZC sequence is designed to L_RA=1151 with 15 kHz SCS and L_RA=571 with 30 KHz. The PRACH signal time solution should be as 
	Burst format
	LRA
	SCS (kHz)
	PRACH signal time resolution 
	Time tolerance for AWGN
	Time tolerance for TDLC300

	A2, B4, C2
	1151
	15
	0.058 us
	0.52 us 
	0.52us+1.51=2.03 us

	
	571
	30
	0.058 us
	0.26 us
	0.52us+1.51=1.77 us



Where 1.51 is the channel delay, excepting for last tap, for TDLC300 channel.
TDLC300 in 38.101-4
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-6.9
	Rayleigh

	2
	65
	0
	Rayleigh

	3
	70
	-7.7
	Rayleigh

	4
	190
	-2.5
	Rayleigh

	5
	195
	-2.4
	Rayleigh

	6
	200
	-9.9
	Rayleigh

	7
	240
	-8.0
	Rayleigh

	8
	325
	-6.6
	Rayleigh

	9
	520
	-7.1
	Rayleigh

	10
	1045
	-13.0
	Rayleigh

	11
	1510
	-14.2
	Rayleigh

	12
	2595
	-16.0
	Rayleigh



TDLA30 in TS38.101-4
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	Rayleigh

	3
	15
	-5.1
	Rayleigh

	4
	20
	-5.1
	Rayleigh

	5
	25
	-9.6
	Rayleigh

	6
	50
	-8.2
	Rayleigh

	7
	65
	-13.1
	Rayleigh

	 8
	75
	-11.5
	Rayleigh

	9
	105
	-11.0
	Rayleigh

	10
	135
	-16.2
	Rayleigh

	11
	150
	-16.6
	Rayleigh

	12
	290
	-26.2
	Rayleigh




In LTE, the tolerance is a multiple of the timing advance command resolution, i,e. 0.52 us. To keep the consistence and still scale with numerology, we prefer to apply the same rule as 0.52 us for 15 kHz and 0.26 us for 30 kHz for AWGN tolerance definition.  Regarding the fading channel definition, the tolerance should include the maximum delay as 0.52*2-u +delay. To avoid this value will not exceed the PUSCH/PUCCH CP duration for each SCS. Among the existing channels with TDLC300 and TDLA30, TDLC300 has the largest delay profile. During Rel-15 short sequence definition discussion, the last tap of TDLC 300 channel is not considering for deriving delay for both FR1 and F2
Although the PRACH signal time resolution is improved with large length of ZC sequence, where the PRACH timing estimation is more accuracy, while there is no impact on the TA feedback to UE. In that sense, we prefer to reuse the test tolerance and test metric as
· The false alarm probability shall be less than or equal to 0.1%
· The probability of detection shall be equal to or exceed 99%
· Time error tolerance 

	Burst format
	LRA
	SCS (kHz)
	Time tolerance for AWGN
	Time tolerance for TDLA30-10

	A2, B4, C2
	1151
	15
	0.52 us 
	2.03 us

	
	571
	30
	0.26 us
	1.77 us



Proposal 4: Reuse existing test metrics: the false alarm probability shall be less than or equal to 0.1%, the probability of detection shall be equal to or exceed 99% and time error tolerance requirements as 
	Burst format
	LRA
	SCS (kHz)
	Time tolerance for AWGN
	Time tolerance for TDLC30-10

	A2, B4, C2
	1151
	15
	0.52 us 
	2.03 us

	
	571
	30
	0.26 us
	1.77 us



3	Conclusion
In this contribution, the view on BS PRACH demodulation requirement for NR-U is presented.
Proposal 1: Specify PRACH requirement with A2, B4, and C2  
Proposal 2: Specified PRACH requirement with TDLA30-10 
Proposal 3: Specified PRACH requirement with Ncs Configuration as 
	Burst format
	LRA
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	A2, B4, C2
	1151
	15
	127
	0
	0

	
	571
	30
	190
	0
	0



Proposal 4: Reuse existing test metrics: the false alarm probability shall be less than or equal to 0.1%, the probability of detection shall be equal to or exceed 99% and time error tolerance requirements as 
	Burst format
	LRA
	SCS (kHz)
	Time tolerance for AWGN
	Time tolerance for TDLA30-10

	A2, B4, C2
	1151
	15
	0.52 us 
	2.03 us

	
	571
	30
	0.26 us
	1.77 us
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